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Abstract. Manpower planning is a planning model which understands the flow of manpower based on the policies changes. 
For such purpose, numerous attempts have been made by researchers to develop a model to investigate the track of 
movements of lecturers for various universities. As huge number of lecturers in a university, it is difficult to track the 
movement of lecturers and also there is no quantitative way used in tracking the movement of lecturers. This research is 
aimed to determine the appropriate manpower model to understand the flow of lecturers in a university in Malaysia by 
determine the probability and mean time of lecturers remain in the same status rank. In addition, this research also intended to
estimate the number of lecturers in different status rank (lecturer, senior lecturer and associate professor). From the previous
studies, there are several methods applied in manpower planning model and appropriate method used in this research is 
Markov Chain model. Results obtained from this study indicate that the appropriate manpower planning model used is 
validated by compare to the actual data. The smaller margin of error gives a better result which means that the projection is 
closer to actual data. These results would give some suggestions for the university to plan the hiring lecturers and budgetary 
for university in future.
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INTRODUCTION 
Humans, as the manpower, are responsible to execute the operations of an organization. Humans are considered 
as complicated and potentially unpredictable resources that need to be utilized by an organization. Thus, managing 
the staff is very complicated and difficult. A good management that is influenced by a good organization is easier to 
be managed. An organization consists of variety staffs which have various ranks.   
Academic staff moves from a status rank to another in a different of movements. It is difficult to track and 
monitor these movements. Every organization or institution wants to strike the maintainability input and output of 
staff, especially academic staffs [1]. This maintainability can be achieved with the aid from reliable forecasts of the 
number of academic staffs. A planning should be done in order to track the movements of academic staffs, and the 
suitable planning for this problem is manpower planning. Manpower planning is forecasting from current personnel 
inventories, the formulation of plans for recruiting, assigning and developing personnel in a long-range planning. 
This study is aimed to determine the appropriate manpower model to understand the flow of lecturers in a 
university in Malaysia by determine the probability and mean time of lecturers remain in the same status rank and 
projected the number of lecturers in future. Thus, to model this manpower planning, we used Markov Chain model. 
LITERATURE REVIEW
Manpower planning has been widely used in several areas like education, military, management and others. 
Several methods were used in previous studies for manpower planning model which are the Equilibrium Analysis 
[2], Markov Chain [2, 3, 4, 5, 6, 7], Cohort [8].  Every method has its own strengths and weaknesses in estimating 
for faculty flow. The Equilibrium Analysis (three states and two states equilibrium models) is an earlier method 
introduced by Oliver and Robert in the faculty flow model which were easy to understand and provide many insights 
into long run effects of policy changes on a fixed size faculty. However, they cannot be used in short and medium 
predictions [2]. For another method like Cohort, it is unable to analyze data by itself. This method has to use another 
mathematical tool in order to analyze the data. On top of that, the data used in the Cohort method must be in details. 
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This study is aligned a method which is Markov Chain. Markov Chain is suitable to this study and also have 
strengths than the other methods explained previously. Markov Chain has the ability to estimate and project towards 
the future [5, 6, 7]. Markov Chain able to take multi-state historical data and predict future states [3]. The Markov 
Chain is highly concentrated on the mathematical aspects in representing manpower planning. 
METHODOLOGY 
Markov Chain is a kind of stochastic process. A stochastic process is a mathematical model that evolves over 
time in probabilistic manner. Markov Chain can be used to characterize a series of experiments in which the 
outcome of each experiment will depend only on the outcome of the immediately preceding experiment and not 
upon other prior experiments. The process of the Markov Chain starts from one of these states to another. For 
example, if the chain is currently in state is , then it moves to state js  at the next step with a probability denoted 
by ijp , and this probability does not depend upon which state the chain was in before the current state. The 
probability ijp  is called the transition probability. Figure 1 below illustrates this idea. 
FIGURE 1.  Stochastic Process for Manpower Planning Model
.
Transient States  
Transient states are defined as if there is a variable moving from state i to state j, and the variable never returns to 
state i. In this study, the transient states consist of two categories of variables which are age and status rank of 
lecturers in the university. The status rank and age of lecturers are based on the university policies. The status rank 
of lecturers in the university is Professor, Associate Professor, Senior Lecturer and Lecturer. While the minimum 
age is 23 years old and maximum age is 63 years old. In this study, the variables used for the transient states are 
status rank (Lecturer, Senior Lecturer and Associate Professor) and age interval (22-27, 28-33, 34-39, 40-45, 46-51, 
52-57, 58-63). As the states have been determined, then it is possible to develop a transition matrix. Transition 
matrix is developed based on the transition probability for each state. In order to develop a transition matrix, we 
must first determine the steady states or equilibrium distribution. Steady states are determined by iteration for a few 
times. As this study uses a large data set, it takes a few iterations to get the equilibrium or steady states.  
Model Development 
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Estimating The Mean Time In A Status Rank 
Mean time of an entity to spend time in the system. 
1( )N I Q  (1)           
where, 
I :  the identity matrix. 
N :  the mean time (in years) that lecturers stay in the same status rank or move to the next status rank. 
Projected Number of Lecturers Within Next 5 Years 
We used the following model to determine the number of lecturers needed  
( ) ( 1) ( )n t n t P R t r  (2)                        
Where, 
)(~ tn : vector or number of lecturers in the future or prediction when one step ahead. 
)1(~ tn : initial number of lecturers 
P : transition probability matrix 
)(tR : number of new recruitments at time t
r : vector of probabilities of new recruitments 
RESULT AND DISCUSSION 
In this study, the result consists of the average time of these lecturers, which are categorized by their age interval 
and status rank between 5 years.  In other words, this section represents the movements of lecturers within 5 years. 
TABLE 1. The Average Time of Lecturers by Age Interval Remain in the Same Status Rank until the year 2005 
Age Interval Mean Time of Lecturers (Years) 
22-27 28-33 34-39 40-45 46-51 
22-27 5     
28-33  3 3.5   
34-39   5 5  
40-45    5 3.5 
TABLE 2. The Average Time of Senior Lecturers by Age Interval Remain in the Same Status Rank until the 2005 
Age Interval Mean Time of Lecturers (Years) 
22-27 28-33 34-39   
28-33  0.05 0.8   
TABLE 3. The Average Time of Associate Professor by Age Interval Remain in the Same Status Rank until the 2005 
Age Interval Mean Time of Lecturers (Years) 
34-39 40-45 46-51 52-57 58-63 
34-39 5     




  3 3  
5
The lecturers intend to move to the next status rank as soon as they have their chance. From the result, it shows 
the tendency of lecturers to remain in the same position within 5 years and between the ages of 22 to 27, 34 to 39 
and 40 to 45 years old. Most of the lecturers take 5 years and above to remain in their present status rank. The 
lecturers at the age of 34 and above take a longer time to stay in the same status rank before moving on to the next 
status rank. This result show that older age lecturers take more time to stay in the same position. 
A new status rank which is senior lecturers has been introduced in higher education about several years ago. In 
the new policy, for any lecturers who obtain their Doctor of Philosophy (PhD), they will automatically be promoted 
to status rank of senior lecturers. From the result in Table 2, senior lecturers who are at the age of 28 to 33 take an 
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average time of about 0.05 years to remain in the same status rank before moving on to the next status rank. Also, 
for lecturers who in year 2000 in range age 28 to 33 and in 2005 in range age 34 to 39 years old takes 0.8 years to 
remain in the same status rank in interval year 2000 to 2005. Only a few senior lecturers have been appointed to this 
status rank as it was only introduced in the year 2004.  
While in Table 3, most associate professors take about 5 years to stay in the same status rank until the year 2005. 
Lecturers who are between the ages of 46 to 51 take about 3 years to stay in the current status rank as associate 
professors. This shows that, lecturers between the ages of 46 to 51 are less likely to stay in the same status rank and 
this may indicate that, this group of lecturers has the intention to be promoted to another status rank.  
TABLE 4. Number of Lecturers Projected in Year 2010 
Status Rank Actual 
(2010)
Markov Chain Model Difference in percentage (%) 
Lecturers 623 645 3.53% 
Senior Lecturers 289 142 50.87% 
Associate Professors 118 144 22% 
Prediction models cannot be validated until the predicted future arrives. In this research, the actual data (2010) 
plays the predicted future. A comparison between the projected supply of lecturers in 2010 and the actual data of 
2010 can show whether there is a respective shortage of lecturers or surplus of lecturers. As can be seen from Table 
4, the projection for 2010 differs considerably from the actual data in 2010. It also shows that, the rank status of 
lecturers, senior lecturers and associate professors will face surpluses. Surpluses happen when the number of 
lecturers in the actual data in 2010 is more than the number being projected using the Markov Chain Model. In other 
words, the university should have a similar number of lecturers as projected in the Markov Chain Model but in 
actual fact, the university discovered that there are more lecturers than what has been projected.  
However, there is a difference between the number of lecturers that have been projected and the actual data for 
senior lecturers. This is because of the change of policy in the university. Every lecturer who seeks for to become a 
senior lecturer should apply for the status rank. In order to get the status rank, the lecturer has to wait and obtain 
some achievements which include completing research papers, books, journals and others. This means only a few 
lecturers get to be in the status rank. In 2004 and above, the policy has changed which means that every lecturer who 
gets his or her Doctor of Philosophy (PhD) automatically gets to be in the status rank of senior lecturers. The policy 
cause uncertain number of lecturers as it starts from 2004, and the number of senior lecturers increased drastically. 
So, this is the reason that there exists a big difference in percentage between the projected and actual data (2010) 
which we can see in Table 4. 
CONCLUSION 
The purpose of this study is to determine the appropriate manpower model by understand the flow of academic 
staff in a university in Malaysia. The model is able to forecast the number of academic staff by status rank. Based on 
the forecast, this study hopefully could give some information for the management of a university to plan, forecast 
and budget the cost of the institution. Furthermore, when the management can plan their budgeting earlier, it will 
save the cost and encourage better planning for the demand and supply of resources in the university. Having done 
that, the university can operate effectively. For the proposed future research, adjustable Markov Chain model can be 
developed to be compatible with the changes of policies as there are always policies changes happened in higher 
education. Thus, it will increase accuracy in projection. 
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